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(54) SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable w 
semiconductor device by surely preventing oxidation of a 
barrier film. 

SOLUTION: The barrier film having the copper diffusion 
preventing function is formed on a metal wiring including 
copper with a electroless plating method and a barrier 
film oxidation prevention film is formed thereon 
continuously with the electroless plating method. The 
barrier film is composed, for example, of cobalt alloy or 
nickel alloy. The oxidation preventing film is composed of 
silicide of cobalt, cobalt alloy, nickel, nickel alloy or the 
like. The oxidation preventing film is formed as the 
silicide film through heat treatment under the 
atmosphere not including oxygen or through radiation of 
argon ion. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by forming the barrier film which has a copper 
diffusion prevention function by the electroless deposition method on metal wiring containing 
copper, and forming the antioxidizing film of said barrier film on it. 

[Claim 2] The above-mentioned barrier film is a semiconductor device according to claim 1 
characterized by consisting of at least one sort chosen from a cobalt alloy and a nickel alloy. 
[Claim 3] The above-mentioned cobalt alloy or a nickel alloy is a semiconductor device according 
to claim 2 characterized by including at least one sort chosen from a tungsten, molybdenum, 
Lynn, and boron. 

[Claim 4] The above-mentioned antioxidizing film is a semiconductor device according to claim 1 
characterized by at least one sort chosen from cobalt, a cobalt alloy, nickel, and a nickel alloy 
being the silicide-ized film. 

[Claim 5] The manufacture approach of the semiconductor device characterized by forming the 
barrier film which has a copper diffusion prevention function by the electroless deposition 
method, and forming the antioxidizing film of said barrier film by the electroless deposition 
method on metal wiring containing copper succeeding a it top. 

[Claim 6] The above-mentioned barrier film is the manufacture approach of the semiconductor 
device according to claim 5 characterized by forming by at least one sort chosen from a cobalt 
alloy and a nickel alloy. 

[Claim 7] The above-mentioned cobalt alloy or a nickel alloy is the manufacture approach of the 
semiconductor device according to claim 6 characterized by including at least one sort chosen 
from a tungsten, molybdenum, Lynn, and boron. 

[Claim 8] The manufacture approach of the semiconductor device according to claim 5 
characterized by forming a catalyst bed on the above-mentioned metal wiring, and forming the 
barrier film by the electroless deposition method after that. 

[Claim 9] The above-mentioned catalyst bed is the manufacture approach of the semiconductor 
device according to claim 8 characterized by forming alternatively on the above-mentioned metal 
wiring using a difference of the ionization tendency of a dissimilar metal. 
[Claim 10] The antioxidizing film formed by the describing [ above ] electroless deposition 
method is the manufacture approach of the semiconductor device according to claim 5 
characterized by heat-treating and silicide-izing in the ambient atmosphere which does not 
contain oxygen. 

[Claim 1 1] The antioxidizing film formed by the describing [ above ] electroless deposition 
method is the manufacture approach of the semiconductor device according to claim 5 
characterized by silicide-izing by argon ion irradiation. 



• [Translation done.] 
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* NOTICES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 1 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach further about the 
semiconductor device which has metal wiring containing copper. 
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PRIOR ART 



[Description of the Prior Art] the large scale integration (a semiconductor device is called 
hereafter.) conventionally formed on a semiconductor wafer — the aluminum system alloy is 
used as an ingredient of detailed wiring. However, in order to raise improvement in the speed of a 
semiconductor device further, it is necessary to use copper, silver, etc. with more low specific 
resistance as a charge of wiring material. Especially copper has specific resistance as low as 
1.8microomegacm, and since it is high in an about single figure compared with an aluminum 
system alloy, electromigration resistance is expected from the top advantageous to improvement 
in the speed of a semiconductor device as a next-generation ingredient. 

[0003] In the wiring formation using copper, generally, since copper dry etching is not easy, the 
so-called DAMASHIN method is used. After this forms a predetermined slot in the interlayer 
insulation film which consists of silicon oxide beforehand and embeds a wiring material (copper) 
in the slot, it is the approach of removing an excessive wiring material by chemical machinery 
polish (CMP being called below Chemical Mechanical Polising:.), and forming wiring, furthermore, 
dual DAMASHIN which embeds a wiring material collectively and removes a surplus wiring 
material by CMP after forming a connection hole (Via) and a wiring gutter (Trench) — law is also 
known. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the silicide film is formed as antioxidizing film on the barrier film 
according to this invention so that clearly also from the above explanation, oxidation of the 
barrier film can be prevented certainly and it is possible to improve the dependability of a 
semiconductor device sharply. Moreover, the above-mentioned antioxidizing film can be formed 
continuously and alternatively after barrier film membrane formation by electroless deposition, 
and its pretreatment for antioxidizing film electroless deposition is also unnecessary. 
Furthermore, the barrier film and the antioxidizing film can be formed by continuation membrane 
formation by electroless deposition, and processing within the same equipment is possible for 
them. Or it can process by putting the same equipment in order. Therefore, a major change is 
not needed for a process but it is very advantageous on semiconductor device manufacture. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, generally it is multilayered and copper 
wiring is used. Before forming the upper wiring in that case in order to prevent diffusion of the 
copper to an insulator layer, the barrier film which consists of silicon nitride, carbonization 
silicon, etc. is formed. However, it is thought that silicon nitride and carbonization silicon have 
the advantageous approach of covering with barrier metal alternatively about the copper front 
face after CMP since specific inductive capacity is larger than silicon oxide. 
[0005] As a barrier metal layer, the approach of forming alloys, such as CoWP, alternatively only 
on a copper wiring layer by the electroless deposition method is advocated, and it is expected 
that the film of the silicon nitride of a high dielectric constant and carbonization silicon becomes 
unnecessary, and RC delay of wiring by resistance and capacity is improved by this. 
[0006] However, the barrier film which consists of CoWP etc. has the problem of being scarce in 
oxidation resistance. When it follows, for example, is put to ambient atmospheres, such as air, by 
heat treatment at degree process, possibility that the barrier film will oxidize and adhesion with 
the upper wiring will become weak is large. The fall of such adhesion brings a result which spoils 
the dependability of a semiconductor device greatly. 

[0007] This invention is proposed for the purpose of canceling un-arranging [ which this 
conventional technique has ]. Namely, this invention prevents oxidation of the barrier film 
certainly, and aims at offering a reliable semiconductor device and its manufacture approach. 
Moreover, this invention does not need to change a manufacture process greatly and aims at 
offering the semiconductor device which can simplify a process, and its manufacture approach. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
semiconductor device of this invention is characterized by forming the barrier film which has a 
copper diffusion prevention function by the electroless deposition method on metal wiring 
containing copper, and forming the antioxidizing film of said barrier film on it. Moreover, the 
manufacture approach of the semiconductor device of this invention is characterized by forming 
the barrier film which has a copper diffusion prevention function by the electroless deposition 
method, and forming the antioxidizing film of said barrier film by the electroless deposition 
method pn metal wiring containing copper, succeeding a it top. 

[0009] By forming the antioxidizing film on the barrier film, oxidation of the barrier film is 
prevented certainly and the problem [ wiring / upper ] of an adhesion fall is solved. Moreover, 
like the barrier film, since the antioxidizing film is formed by electroless deposition, it can be 
formed continuously and alternatively and processing within the same equipment is possible for 
it. Therefore, the major change on a process does not need. Moreover, if the autocatalysis 
capacity of a barrier layer is used, pretreatment for carrying out electroless deposition of the 
antioxidizing film is also unnecessary. 
[0010] 

[Embodiment of the Invention] Hereafter, the semiconductor device which applied this invention, 
and its manufacture approach are explained to a detail, referring to a drawing. 
[001 1] The semiconductor device of this invention has metal wiring containing copper, and the 
barrier film and antioxidizing film which have a copper diffusion prevention function are formed 
on this metal wiring. Here, this is formed by the electroless deposition method, using a cobalt 
alloy and a nickel alloy as barrier film. Here, as a cobalt alloy, CoP, CoB, CoW, CoMo, CoWP, 
CoWB, CoMoP, CoMoB, etc. can be mentioned. Moreover, NiWP, NiWB, NiMoP, NiMoB, etc. can 
be mentioned as a nickel alloy. Furthermore, that by which both Co and nickel were alloyed, the , 
combination by which both W and Mo were alloyed can be mentioned. The copper diffusion 
prevention effectiveness increases by adding a tungsten and molybdenum to cobalt or nickel. 
Moreover, Lynn which will be secondarily mixed by electroless deposition and boron also make 
cobalt and nickel which were formed the detailed crystal structure, and contribute to the copper 
diffusion prevention effectiveness. 

[0012] By forming the barrier film which has the above-mentioned copper diffusion prevention 

function by the electroless deposition method, it can form alternatively only on metal wiring, and 

the process which etches the barrier film can be skipped. Here, in order to form the barrier film 

by the electroless deposition method on metal wiring containing copper, catalytic activity-ized 

processing must be performed to a metal wiring layer front face using Pd which is the high metal 

of catalyst nature. The pretreatment approach is as being shown below. 

[0013] ** Cleaning processing : raise surface wettability with alkaline degreasing. 

** Acid treatment : remove Cu to which the front face has oxidized at the same time 2 - 3% of 

hydrochloric acid etc. neutralizes. 

** Pd permutation processing :P Using the solution of hydrochloric acid of dCI2, the maximum 
front face of metal wiring is permuted by Pd, and a catalytic activity layer is formed. This is 
permutation plating and uses a difference of the ionization tendency of a dissimilar metal. The 
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electron emitted with the dissolution in a solution since it is a less noble metal electrochemically 
compared with Pd transfers Cu to Pd which is the noble metals in a solution, and Pd is formed 
on Cu front face of base metal. Therefore, an oxide-film, for example, TEOS, top is not permuted 
by Pd. As an example of the processing concerned, permutation plating processing was 
performed in 30-50 degrees C and the with a pH of about one solution of hydrochloric acid of 
. PdCI2. As a metal to permute, platinum, gold, a rhodium, etc. are sufficient. 
** Pure-water rinse [0014] What is necessary is just to perform ** cleaning processing and ** 
acid treatment in the above-mentioned pretreatment if needed. Moreover, dipping processing 
etc. can be mentioned to spin processing using a spin coater as an art in the above-mentioned 
** cleaning processing, ** acid treatment, and **Pd permutation processing or paddle 
processing, and a pan. 

[0015] Next, Co alloy film or nickel alloy film is formed as barrier film by electroless deposition 
on the plated front face as for which catalytic activity was carried out by said Pd. As 
aforementioned, Pd of a catalytic activity-ized layer is permuted only on the surface of Cu, and 
electroless deposition is formed only at the place where Pd exists. Therefore, barrier film 
membrane formation alternative only on Cu (metal wiring) is attained. In addition, the 
presentation of electroless deposition liquid and the example of a condition are as follows. 
[0016] <Case of CoP> presentation cobalt chloride: 10 - 100 g/l (cobalt sulfate etc.) 
Glycine : 2~50g (ammonium salt, such as a succinic acid, an apple acid, a citric acid, a malonic 
acid, and a formic acid, or those mixture)/!. 

Hypophosphorous-acid ammonium: 2 - 200 g/l (formalin, a glyoxylic acid, a hydrazine, boron 
hydride ammonium, etc.) 

Ammonium hydroxide (TMAH, TMAC, KOH, etc.) 

50-95 degrees C of conditions, pH 7-12 [0017] During the above-mentioned electroless 
deposition liquid presentation, when formalin, a glyoxylic acid, a hydrazine, etc. are used instead 
of hypophosphorous acid ammonium, the barrier film turns into film which does not contain Lynn 
(P). Moreover, if boron hydride ammonium etc. is used, it will become the film which contains 
boron (B) instead of Lynn (P). This is the same also in the following electroless deposition liquid 
presentations. 

[0018] A <case of CoWP, CoMoP, NiWP, and NiMoP> presentation cobalt chloride, or a nickel 
chloride: 10 - 100 g/l (cobalt sulfate, nickel sulfate, etc.) 

Glycine . : 2-50g (ammonium salt, such as a succinic acid, an apple acid, a citric acid, a malonic 

acid, and a formic acid, or those mixture)/!. 

Tungstic-acid ammonium: 3-30 g/l (ammonium molybdate) 

Hypophosphorous-acid ammonium: 2 - 200 g/l (formalin, a glyoxylic acid, a hydrazine, boron 
hydride ammonium, etc.) 

Ammonium hydroxide (TMAH, TMAC, KOH, etc.) 

50-95 degrees C of conditions, pH 8-12 [0019] About the above-mentioned electroless 
deposition as well as Pd permutation processing, it is possible the spin processing using a spin 
coater or paddle processing, and to form membranes by dipping processing etc. further. - 
[0020] Then, although the antioxidizing film which raises the oxidation resistance of the above- 
mentioned barrier film is formed, this antioxidizing film is also formed by electroless deposition. 
As antioxidizing film, what silicide-ized cobalt, a cobalt alloy, nickel, and a nickel alloy can be 
mentioned, and, specifically, CoSi, CoSiP, CoSiB, NiSi, NiSiP, NiSiB, etc. can be illustrated. 
[0021] The antioxidizing film forms Above CoSiP and NiSiP etc. by the electroless deposition 
method. Since Co or nickel has autocatalysis capacity at this time, self-growth is carried out in 
electroless deposition liquid. Therefore, after forming the barrier film which consists of CoWP 
etc., it is possible to form CoSiP, NiSiP, etc. by electroless deposition continuously. Neither 
CoSiP nor NiSiP is formed on an oxide film (insulator layer) without catalytic activity here, but 
selective plating is possible. A presentation and conditions of the electroless deposition liquid for 
forming this antioxidizing film are as follows. 

[0022] A <case of CoSiP and NiSiP> presentation cobalt chloride, or a nickel chloride: 10 - 100 
g/l (cobalt sulfate, nickel sulfate, etc.) 

Glycine : 2-50g (ammonium salt, such as a succinic acid, an apple acid, a citric acid, a malonic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/12/01 



3/5 ^— v 



acid, and a formic acid, or those mixture)/!. 

Si mixture: — 0.001 - 0.01-% of the weight tungstic-acid ammonium: — 3-30 g/l (ammonium 
molybdate) 

Hypophosphorous-acid ammonium: 2 - 200 g/l (formalin, a glyoxylic acid, a hydrazine, boron 
hydride ammonium, etc.) 

Ammonium hydroxide (TMAH, TMAC, KOH, etc.) 

50-95 degrees C of conditions, pH 8-12 [0023] As the mixed approach of Si, the approach of 
mixing Si particle of a particle size smaller, for example than submicron one can be mentioned. 
Or after dissolving a silane (silane), a disilane (disilane), a tetramethylsilane (tetramethylsilane), a 
trimethyl ethyl silane (trimethylethylsilane), a tetraethyl silane (tetraethylsilane), 
tetraphenylsilane (tetraphenylsilane), dimethyldichlorosilane (dimethyldichrorosilane), etc. in for 
example, an alkali solution or an organic solvent, the approach of adding is also employable. For 
example, a silane can be dissolved in KOH and a disilane can be dissolved in ethanol etc. 
Furthermore, it is also possible to use the polysiloxane [Polysiloxane:H3SiO-(H2SiO) n-SiH3] of 
the low molecular weight from which the dielectric constant was permuted by strong polar high 
ethanol etc. by substituents, such as meltable methyl - ethyl - vinyl -, phenyl - chloro -, 
BUROMO methoxy -, and hydroxy -. 

[0024] The eutectoid of these Si mixture is carried out in connection with migration in case form 
a chelate like Co in electroless deposition liquid, it is returned by the reducing agent, it does not 
deposit and Co etc. deposits. Therefore, after the antioxidizing film forms CoSiP or NiSiP by the 
above, it is desirable to anneal and silicideHze at 400-500 degrees C in the ambient atmosphere 
which is not put to N2 grade and oxygen. Moreover, it is also possible to use the approach of 
silicide-izing Co or nickel by irradiating an argon ion beam as the approach of silicide-izing. 
[0025] Although the above is the fundamental formation process of the barrier film and the 
antioxidizing film next, the concrete example of wiring formation adapting this is explained. 
[0026] When forming metal wiring containing copper on the insulator layer formed on the semi- , 
conductor wafer, in order to suppress copper diffusion, it is necessary to form barrier metal on 
an insulator layer beforehand. And in order to form barrier metal by the electroless deposition 
method on the insulator layer of a semi-conductor wafer, on a plated front face, the high metal 
of catalyst nature, for example, palladium etc., (Pd) must be used, and catalyst-ized processing 
must be performed. Although there are inorganic film like Si02 and SiN which are used 
conventionally, and organic film expected as a low dielectric constant insulator layer ingredient in 
an insulator layer, the insulator layer by the organic material is being put in practical use by using 
Cu with small wiring resistance (copper), and coincidence in order to make wiring capacity small, 
in order to make small wiring delay of the device made detailed and to accelerate. Here, the 
example of catalyst-ized processing to each insulator layer top is explained. 
[0027] The following processings can be performed as catalyst-ized processing to the insulator 
layer side by the inorganic material. First, as shown in drawing 1 (a), a wiring gutter 2 is formed in 
the front face of an insulating layer 1 which consists of Si02 on a wafer, or SiN with a 
photolithography technique, hydrophilization of the surface 1a of the insulating layer 1 which 
consists of this inorganic substance is carried out by oxidizing underwater, and - OH radical is 
formed in a front face. As an art, what is necessary is just the approach which can perform 
hydrophilization processings, such as ozone water treatment, sulfuric-acid filtered-water 
processing, hypochlorous-acid processing, ammonia filtered-water processing, and permanganic 
acid ammonium processing. Pure water washes after hydrophilization processing. 
[0028] Subsequently, although processing which - OH radical and the coupling agent which were 
formed of said hydroxylation processing are made to react, and carries out a chemical bond is 
performed, as a coupling agent, a silane coupling agent or a titanium coupling agent is used, for 
example. A silane coupling agent or a titanium coupling agent contains - OH radical, -COOR 
radical, -OR radical, etc. in the inside of a chain, or an end (R is an alkyl group). Irregularity can 
do only the part of an isomerism child's magnitude and silane coupling or the front face by which 
titanium coupling processing was carried out is split-face-ized. It is enough if the hydrophilic 
property which is extent with which this processing is adsorbed in the collpid of the catalyst 
metal of degree process on the front face carried out can be maintained. 
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[0029] Next, it is made to act on the wafer after the coupling processing which described above 
Pd colloidal solution protected with the stannous chloride, and catalyst processing is performed. 
In this case, if it is cypripedium rhe company make and a Pd colloidal catalyst like trade name 
catalyst 9F as the Pd colloidal solution to be used, Pd colloidal catalyst whose protective agent 
which has protected Pd colloid is a stannous chloride anything since it is used for a semi- 
conductor process, although it is good is desirable. By carrying out coordinate bond of the tin 
atom of Pd colloid to the amino group or thiol group of the silane coupling agent on a wafer, or a 
titanium coupling agent, Pd colloid can be combined firmly. The rinse of after catalyst processing 
is carried out with pure water. 

[0030] Furthermore, for example using cypripedium rhe company make, a trade name 
Acceleratorl 9, and Accelerator240 grade, the front face of Pd colloid fixed by catalyst 
processing is activated, and the front face of Pd is exposed. Although this exposed Pd is shown 
as a catalyst bed 3 in drawing 1 (b), the copper returned on this catalyst bed 3 can deposit by 
the below-mentioned electroless deposition. And water solutions, such as HBF4 (fluoroboric 
acid) and H2S04 (sulfuric acid), flush and remove the stannous chloride of the surplus which has 
not carried out coordinate bond on the surface of the wafer, and Pd is exposed. 
[0031] Although what is necessary is just to perform catalyst-ized processing of an insulator 
layer side similarly when an insulating layer 1 is an organic material, hydrophilization down stream 
processing in the case of the inorganic material described above in this case is less necessary. 
Since a direct silane coupling agent carries out a chemical bond to the insulating layer of an 
organic material, firm adhesion can be obtained. Moreover, association to Pd ion for a catalyst 
bed is having described above with Pd2+ of a catalyst, and coordinate bond in response to the 
supply of the unshared electron pair of N similarly. 

[0032] Although CoP, CoWP, CoMoP, NiWP, or NiMoP which protects copper wiring is formed as 
a barrier metal by electroless deposition after performing the above-mentioned catalyst 
processing, when membranes are formed as it is, the barrier metal film will be formed in 
homogeneity all over a wafer. Therefore, before performing electroless deposition, like drawing 1 
(c), a scrubber is used and the catalyst bed 3 on the front face of a wafer is removed 
mechanically. 

[0033] Subsequently, as shown in drawing 1 (d), membranes are formed on the catalyst bed 3 
which remains only in a wiring gutter 2 by electroless deposition by making CoP or CoWP, 
CoMoP, NiWP, NiMoP, etc. into the barrier metal 4. Electroless deposition as well as 
pretreatment can be performed using a spin coat type or dipping tub type equipment. Electroless 
deposition, such as CoP, CoWP, and CoMoP, can be performed on the same plating liquid 
presentation and same conditions as the electroless deposition explained previously. Thus, the 
barrier metal 4 formed by the electroless deposition method protects the side face of metal 
wiring (copper), and by the catalyst bed 3, since conformal covering power is possible, it has the 
advantage that the coverage of detailed wiring Mizouchi of a semi-conductor wafer is very good. 
[0034] Furthermore, as shown in drawing 1 (e), CoP, CoWP, CoMoP, NiWP, or the NiMoP layer 
alternatively formed as. a barrier metal 4 is used as a catalytic activity layer, by electroless 
deposition, in a wiring gutter 2, copper is embedded and a wiring layer 5 is formed. Compared 
with Cu, since whenever [ catalytic activity ] is high, Co needs to process nothing on a front 
face and can deposit copper by electroless deposition. Thus, since the direct membrane 
' formation of the copper as a wiring material can be carried out on the barrier metal 4, firm 
adhesion can be acquired by metallic bond. 

[0035] Barrier metal is alternatively formed again on the formed wiring layer 5 after the above- 
mentioned wiring layer 5 formation, and a wiring layer 5 is protected. However, as described 
above, since whenever [ catalytic activity ] is low, even if it processes Cu with electroless 
deposition liquid, such as CoP, CoWP, CoMoP, NiWP, or NiMoP, as it is to Co, it does not deposit 
at all. Then, the maximum front face of Cu is made to permute by Pd, and the catalytic activity 
layer 6 is made to form using the solution of hydrochloric acid of PdCI2 first, as shown in drawing 
1 (f) as stated previously. This is permutation plating and uses a difference of the ionization 
tendency of a dissimilar metal. 

[0036] Then, as CoP or CoWP, CoMoP, NiWP, NiMoP, etc. are alternatively formed by electroless 
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deposition and it is shown in drawing 1 (g) in the same process as previous electroless 
deposition, the barrier metal 7 which protects a wiring layer 5 from a top face is formed. The 
thickness of the barrier metal 7 is about 30nm. 

[0037] The antioxidizing film 8 as continuously formed CoSiP, NiSiP, etc. by electroless 
deposition with the electroless deposition of the above-mentioned barrier metal 7, finally 
silicide-ized this and shown in drawing 1 (h) is formed. The thickness of the antioxidizing film 8 is 
about 1-1 Onm. 

[0038] As mentioned above, although an example of wiring formation was explained, this 
invention can be applied to various wiring structures besides this. The modification of the wiring 
structure which is there, next applied this invention, and the wiring formation approach is 
explained. 

[0039] In this example, as shown in drawing 2 , 1st wiring layer 12a (barrier film 13a is prepared 
in the wall surface.) is formed by the etching method etc. on a wafer at insulating-layer 1 1a 
which consists of Si02 grade which carried out the laminating. The connection hole and the 
wiring gutter are further formed of etching etc. behind the laminating one by one in insulating 
layers, such as the barrier film 14a and 14b which besides consists of SiN, and the insulating 
layers 1 1b and 11c which consist of Si02. And barrier film 13b is formed in a front face including 
a connection hole and a wiring gutter, after forming the seed layer used as the nucleus of plating 
on thjs, by forming a copper electroplating layer and grinding this, seed layers other than a 
connection hole and a wiring gutter and barrier film 13b are ground alternatively, and 2nd wiring 
layer 12c is formed in connection wiring 12b at a connection hole, and they are formed in the 
wiring gutter at coincidence. 

[0040] In such wiring structure, the catalyst bed 15 of the front face of 2nd wiring layer 12c is 
formed, and the antioxidizing film 17 which consists of the barrier film 16 and CoSiP which 
consist of CoWP etc. alternatively by electroless deposition, NiSiP, etc. is formed continuously. 
The formation approach of these catalyst beds 1 5, the barrier film 1 6, and the antioxidizing film 
1 7 is as having stated previously. 

[0041] In addition, although copper wiring is covered as copper diffusion prevention in the 
above-mentioned example by the barrier film 14a, 14b, and 14c which consists of SiN, copper 
wiring of all layers can be covered with electroless deposition film, such as CoWP, and these 
barrier film 14a, 14b, and 14c can also be omitted. Drawing 3 shows this example of wiring 
structure, in this (example, the barrier film 13a, 13b, and 13c is omitted, and 1st wiring layer 12a, 
connection wiring 12b, and the 2nd wiring layer 12 are covered by the barrier film 21a and 21b 
which consists of electroless deposition film, such as CoWP. 

[0042] And the barrier film 23a and 23b with which the front face of 1st wiring layer 12a and the 
front face of 2nd wiring layer 1 2c consist of CoWP etc. through catalyst beds 22a and 22b is 
formed, and the antioxidizing film 24a and 24b is formed on each barrier film 23a and 23b. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2004/12/01 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view in which an example of the wiring formation process in a 
semiconductor device is shown, and (a) shows the wiring gutter formation process to an 
insulating layer, The outline sectional view in which (b) shows a catalyst bed formation process, 
the outline sectional view in which (c) shows a catalyst bed removal process, The outline 
sectional view showing the barrier film formation process according [ (d) ] to electroless 
deposition, the outline sectional view in which (e) shows a wiring formation process, The outline 
sectional view in which (f) shows the catalyst bed formation process to a wiring top, the outline 
sectional view in which (g) shows the barrier film formation process to a wiring layer top, and (h) 
are the outline sectional views showing an antioxidizing film formation process. 
[Drawing 2] It is the outline sectional view showing other examples of wiring structure which 
applied this invention. 

[Drawing 3] It is the outline sectional view showing an example of the wiring structure at the 
time of omitting the SiN barrier film. 
[Description of Notations] 

5 Wiring Layer, 6 Catalytic Activity Layer, 7 Barrier Metal, 8 Antioxidizing Film, 12a 1st Wiring 
Layer, 12B Connection Wiring, 12C 2nd Wiring Layer, 15, 22a, 22B Catalyst Bed, 16, 23a, 23B 
Barrier Film, 17, 24a, 24B Antioxidizing Film 
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DRAWINGS 



[Drawing 2] 




[Drawing 1] 
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F*-A(#2T) 4K022 AA02 


AA05 


BA06 


BA12 


BA14 


BA16 


BA24 


CA07 


CA26 


DA03 


DB02 
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4M104 BB04 


BB07 


BB36 


CC01 


DD16 


DD17 


DD22 


DD52 


DD53 


DD75 


DD78 


DD81 


DD84 


EE08 


EE14 


EE17 


EE18 


FF18 


FF21 


HH08 


HH14 
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HH11 
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JJ11 


JJ15 


KK07 


KK11 


KK15 


KK25 
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MM08 


MM12 


MM13 


NN06 


NN07 
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PP28 


PP33 


QQ09 


QQ37 


QQ46 


QQ53 


QQ70 


QQ73 


QQ94 


QQ96 
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RR06 


RR21 


XX02 


XX03 


XX20 


XX24 


XX27 
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